Study design: Case-control study. Objectives: (i) To describe the prevalence of sexual dysfunction in chronic low back pain (CLBP) patients, (ii) to compare the range of sexual function outcomes between patients with CLBP and healthy controls and (iii) to investigate which factors are associated with sexual function within the cohort of individuals with CLBP. Setting: Low back pain (LBP) clinic of Qazvin University of Medical Sciences, Qazvin, Iran. Methods: A total of 702 patients with CLBP and 888 healthy controls participated in the study. The Female Sexual Function Index (FSFI), International Index of Erectile Function (IIEF) and Premature Ejaculation Diagnostic Tool (PEDT) were used to evaluate sexual function. In addition, quality of life, anxiety, functional status and pain intensity were assessed in patients. Univariate and multiple linear regression analyses were performed for the identification of factors associated with sexual function. Results: The prevalence of sexual problems in female patients with CLBP was 71.1% (n ¼ 177) while the corresponding figure for healthy women was 36.8% (n ¼ 161). Erectile dysfunction was present in 59.5% of male patients and in 24.5% of healthy males. Higher sexual function in both male and female patients with CLBP were being younger, lower duration of back pain, lower BMI, higher education level, being unemployed, physically active shorter sick leave, lower level of pain intensity, lower disability, higher family income, lower levels of depressive and anxiety symptoms, and higher psychical functioning and mental functioning. Conclusions: CLBP patients report considerably higher prevalences of sexual problems compared with healthy controls. Sex therapy and sexual management should be added to routine care and treatment of patients with CLBP.
INTRODUCTION
Chronic low back pain (CLBP) is considered an important and common medical health problem. 1 CLBP is associated with deteriorated quality of life, restricted work-related activities and disability. 2 Moreover, CLBP is considered one of most common reasons for seeking medical care. 3 It has been estimated that up to 80% of people experience CLBP at some point in their lives. 4 CLBP is also associated with an economic burden to society in terms of direct treatment costs as well as indirect costs (for example, through disability). In the United States, for example, CLBP-related costs have been estimated to be higher than $50 billion dollars a year. 5 In Iran, as a developing country, the prevalence for CLBP ranges from 14.4 to 84.1% and has been reported to be the one of leading disease burdens. 6 Sexuality is a multidimensional phenomenon and an integral part of human life and therefore considered an important part of quality of life. 7 Previous studies have reported an association between CLBP and impaired sexual function and sexual health. A study by Berg et al., for example, showed that 84% out of 152 Swedish patients with CLBP reported impaired sexual functioning, 8 and a more recent study found that CLBP was highly associated with both lower amounts of practiced sexual intercourse and a lower sexual quality of life. 9 Despite evidence of the high prevalence of sexual dysfunction in patients with CLBP, there are only a few studies on sexual health in these patients, 9 and to date no study has compared CLBP patients with matched healthy controls to ascertain the specific impact of CLBP on sexual function. In addition, no studies have used standardized, validated, gender-specific self-report questionnaires to screen patients for sexual problems but rather relied on self-constructed questionnaires. Therefore the aims of the present study were (i) to describe the prevalence of sexual dysfunction in CLBP patients, (ii) to compare the range of sexual function outcomes between patients with CLBP and healthy controls, (iii) to investigate which factors are associated with sexual function within the cohort of those with CLBP and (iv) to report on the differences in sexual functioning between men and women.
MATERIALS AND METHODS Design
This study was approved by the ethical review committee at Qazvin University of Medical Sciences. Before participation, all patients provided verbal and written informed consent.
Patients
Two different samples of participants were included in this study. In the first sample, patients suffering from CLBP were recruited from an LBP clinic at the University Hospital of Qazvin (Shahid Rajaee Hospital, Qazvin), which is a referral center for neurological disorders in Qazvin province. Patients were eligible for inclusion if they were 18 years or older, sexually active for at least 6 months and had a confirmed diagnosis of CLBP (that is, persistent LBP with or without referred pain). Exclusion criteria were pregnancy, participation in a regular physical exercise program, having a history of spinal surgery, spinal deformities, LBP due to fractures, acute infections, suffering from cancer, cardiovascular diseases, hypertension, diabetes mellitus, endocrinological disorder, rheumatic diseases, and neurological and vestibular diseases, substance abuse (drugs and alcohol), use of psychiatric drugs (that is, hormone therapy, antidepressants, anxiolytics and neuroleptics) and suffering from cognitive impairment as assessed by the mini-mental state examination (MMSE: with scores of 23 or lower indicating the presence of cognitive impairment).
The second cohort was drawn from a community sample of people attending urban health centers. Family records from these centers were used to randomly select the healthy controls. In Iran, health care is provided by a nation-wide network consisting of urban health centers and running on a referral-based system. Each center covers around 12 000-15 000 people and retains vital information for all families within its coverage. For this study, five urban health centers were randomly selected out of 15 urban health centers. Individuals fulfilling the following criteria were contacted and asked about their interest in study participation: 18 years or older, sexually active for at least 6 months, not being pregnant, absence of musculoskeletal pain (that is, LBP), not having visited a physician, a chiropractor or a physiotherapist for back pain within the past 12 months and no signs of cognitive impairment (using the same assessment and criteria as in the CLBP cohort). Furthermore, to be included in the study, the healthy controls had to report.
Measures
Pain. Back pain intensity in the past week was measured on a 0-100 visual analog scale. 10 
Functional status
To assess the extent to which back or leg trouble has affected the ability to manage activities of everyday life, the 10-item Oswestry Disability Index (ODI) was used. 11 In addition, the Roland-Morris Disability Questionnaire (RMDQ) was used to capture a patient's functional status.
Hospital anxiety and depression scale (HADS)
For the assessment of anxiety and depression, the HADS consisting of two subscales including anxiety (seven items) and depression (seven items) was used. The HADS scored on a 4-item scale ranging from 0 (absence of symptoms) to 3 (maximum symptomatology). Each subscale scoring system ranges from 0 to 21 with higher scores representing more symptomatology. 12 The short form-36
The short form-36 (SF-36) consists of 36 items with eight dimensions including physical function, role physical, bodily pain, general health, vitality, social function, role-function emotional and mental health and is used to capture an individual's overall health status. It can also be summarized into two component scales: the Physical Component Scale (PCS) and the Mental Component Scale (MCS). 13 
Female sexual function index
Female sexual function was assessed using the female sexual function index (FSFI). 14 The FSFI consists of 19 items that cover six subscales including sexual desire (two items), arousal (four items), lubrication (four items), orgasm (three items), satisfaction (three items) and pain (three items). The total score is obtained by adding the six domain scores and ranges from 2 to 36. A score p26.55 is used to discriminate healthy from sexually dysfunctional women. 15 
International index of erectile function
The international index of erectile function (IIEF) is a brief self-report measure to assess male erectile dysfunction (ED). The measure consists of 15 items that form five subscales including erectile function (six items), orgasmic function (two items), sexual desire (two items), intercourse satisfaction (three items) and overall satisfaction (two items). 16 
Premature ejaculation diagnostic tool
The premature ejaculation diagnostic tool (PEDT) is a brief and multidimensional instrument for the diagnosis of premature ejaculation (PE). 17 
Statistical analysis
Chi-square test, Independent t-test and Mann-Whitney U-test were used for sample comparison. For comparison of the questionnaire subscale scores between samples (IIEF, PEDT, HADS and SF-36) analysis of covariance (ANCOVA)-adjusted for age, education and physical activity-was conducted. To control for multiple testing and therefore to balance the amount of type I and II errors, the Benjamini-Hochberg method for corrected P-values was used. For the identification of factors associated with sexual problems, a series of multiple regressions were conducted in both males and females with low back pain. First, univariate regressions were performed. The significant independent variables (that is, Po0.05) were then entered into the multiple linear regression models. All variables were treated continuously and were standardized to avoid multi-collinearity among variables in the regression models.
RESULTS
A total of 884 patients with low back pain and 1000 healthy controls were invited to participate in the study. Of 884 invited patients with low back pain, 84 patients did not meet the inclusion criteria and 98 patients declined to participate (54 males and 44 females; 12.25%) with 115 healthy controls (62 males and 53 females; 11.5%) also declining to take part in the study. No significant differences between study participants and non-participants in respect of age, educational status, accommodation, family income, work status or physical activity could be detected (data not shown).
Sample characteristics are shown in Table 1 . The mean age of male CLBP patients was 40.1 ± 11.9 years and 39.89 ± 21.84 years for healthy controls. Female patients were slightly younger with a mean age of 38.9 ± 11.2 years and a mean age of 39.35 ± 17.0 years for healthy controls. The majority of participants (%) were city residents. Most of males in both groups had completed secondary schools (36.2 and 37.9%), whereas most women in both groups had completed primary schools (32.5 and 30.9%). In all, 60% of participants had monthly family income between 300 and 1000 $. Both male and female CLBP patients were more frequently sedentary compared with their healthy counterparts. None of the patients or healthy controls was undergoing sex therapy or sexual treatment during the course of the study.
No significant differences between the two samples could be detected for any of the demographic and lifestyle variables assessed, with the exception of physical activity and the frequency of sexual intercourse per month. Intercourse frequency was significantly lower in both men and women with CLBP compared with their healthy counterparts (Table 1) .
Both male and female patients with LBP scored significantly lower in all quality of life subscales (as assessed by the SF-36) after applying the Benjamini-Hochberg correction (Table 2) . Furthermore, the differences were more evident for role limitations due to physical health and physical component summary ( Table 2) .
The prevalence of sexual dysfunction (that is, FSFIp26.55) in female patients with LBP was 71.1% (n ¼ 177) while the corresponding figure for healthy women was 36.8% (n ¼ 161). In addition, women with LBP reported lower scores on all FSFI domains in comparison with healthy controls even after adjusting for age, (Table 3) . Similarly, males suffering from LBP reported significantly lower scores on the IIEF compared with their healthy counterparts, also after adjusting for age, education and physical activity (Table 4) . ED was present in 59.5% of patients and in 24.5% of healthy controls. The degree of dysfunction was scored mild, mild-to-moderate, moderate and severe in 17 (4.6.0%), 69 (18.6%), 89 (24.1%) and 45 (12.2%) of patients, respectively. In healthy men, 4.5% (n ¼ 19) had moderate or severe ED, 9.6% (n ¼ 41) had mild-to-moderate ED and 10.4% (n ¼ 44) had mild ED. No significant difference between two groups in terms of PE could be detected (as assessed by the PEDT) ( Table 4) . Variables included in the multiple regression model for LBP women indicated that the model was able to explain 62.6% of the variance in FSFI scores (Table 5 ). In this model, younger age, lower duration of back pain, lower BMI, higher education, being employed, regular menstruation, physical activity, shorter sick leave, lower level of pain intensity, less disability as assessed by the ODI and RMDQ, higher family income, less depressive and anxiety symptoms, better psychological and mental functioning were associated with better sexual function ( Table 5) .
The multiple regression model used for LBP men with ED explained 57.2% of the total variance ( Table 6 ). The main predictors of an increased erectile function were younger age, lower duration of back pain, lower BMI, higher education level, being unemployed, being physically active, shorter sick leave, lower level of pain intensity, lower disability as assessed by the ODI and RMDQ, higher family income, less depressive and anxiety symptoms, better psychological andand mental functioning.
DISCUSSION
Despite the number of studies investigating sexual dysfunction among patients with CLBP being scarce, they consistently report that sexual problems and poor quality of life are common phenomena among these patients. 2 No study to date has yet assessed risk factors for Sexual function and associated factors with CLBP M Nikoobakht et al sexual problems in patients with CLBP. The aim of the study was to explore the impact of CLBP on sexual function and to investigate socio-demographic, psychological and clinical factors with sexual functioning in a sample of Iranian patients with CLBP. In the present study, patients with CLBP reported lower healthrelated quality of life compared with healthy controls. Furthermore, significant associations were found between health-related quality of life and sexual functioning in both male and female patients with CLBP. Poor quality of life not only affects patient's daily living but as a consequence also sexual functioning. The few investigating the impact of CLBP on sexual quality of life found consistent evidence for the detrimental effects that such a chronic condition can have on sexual quality of life and well-being. 9 In accordance with these findings, we also report considerable high prevalences of sexual problems in our CLBP patient sample, with 71.1% of women with CLBP reporting any kind of sexual problem and 59.5 and 21.9% of men with CLPB reporting ED and PE, respectively. These prevalences were significantly higher compared with the matched healthy male and female controls. A study conducted on Moroccan patients with CLBP found similar rates of sexual problems, with 90% of women and 72% of men reporting some kind of sexual impairment. 9 Ambler et al. reported similar burden rates for sexual problems with a similar high prevalence of sexual problems of 73% in patients with chronic pain. 18 Another study reported 46% for sexual problem in CLBP patients. 19 The novel aspect of this study was to use gender-specific tools to assess sexual functioning as well as comparing rates between CLBP patients and healthy controls. Research has shown that women with specific physiological conditions such as menstruation, gestation and lactation have different sexual needs. 20 Research has already shown that women with concerns about pain may wish to avoid further perceived pain through sexual activities. 18 Clearly this study, as with other previous studies, has shown the considerable detrimental association between CLBP and sexual function. As mentioned within the introduction, sexual function (of sexually active adults) is an important aspect on the quality of life for individuals. The potential disruption of this quality for individuals with pain may compound the burden of other psychosocial factors related to poor patient prognosis (for example, depression, anxiety and fear avoidance). However, this issue may well have broader social effects on the individual with pain. There is an emerging growth of research that shows the inclusion of partners within treatment paradigms for chronic pain patients can be beneficial. 21 One key factor in having a supportive partner is the level of intimacy and empathy shown, 22 and it could be argued that the sexual union between partners, or lack of it as appears the case for those with CLBP, could be an important determinant of this social influence. Clinicians do routinely assess the impact CLBP has on their patient; our research suggests inquiry on the possible disruption of sexual activity due to CLBP may be a worthwhile additional question to highlight a potentially important psychosocial influence.
In conclusion patients with CLPB are at a higher risk of reporting sexual problems. As a result, older patients, higher BMI, lower educational level, lower family income, poor functional status, being physically inactive, being unemployed, irregular menstruation, prolonged duration of disease and sick leave, higher levels of depression and anxiety and poor quality of life have been found to be associated with lower female sexual function in female patients with CLBP. In contrast, older patients, higher BMI, lower educational level, lower family income, poor functional status, being physically inactive, being retired or employed, prolonged duration of disease and sick leave, higher levels of depression and anxiety and poor quality of life put males at risk of sexual dysfunction.
Clinicians may benefit from inquiring about the impact of back pain on the sexual functioning of their patients. Where the patient clearly indicates the occurrence of such impact the clinician may offer advice on the reduction of this impact in addition to the primary goal of pain management. For example, advice could be given on body positioning during sexual activity to avoid pain, and advice on increasing exercise to reduce fatigue. Further advice could be given to help the patient to adjust and accommodate if their pain is likely to persist, a good example is the 'Good-Enough Sex' model that can help patients to adjust physically and mentally to changes in sexual functioning. 23 DATA ARCHIVING There were no data to deposit. 
